This article reflects on the design and evolution of an innovative simulation/game for teaching information systems development from a management perspective. The motivation for the work is presented, and a framework for design from validation theory is discussed. The design of a board game called THE MIS GAME is described in terms of its content and process, and its strengths and weaknesses are analyzed in the light of experience. Next the article describes the game's redesign as a computer-based simulation/game, INFORMATION SYSTEMS PROJECT MANAGER. The role of strategy in both versions is discussed. The respective contribution of each version, both as teaching resources and research instruments, is assessed. It is concluded that computerization and strategic focus add significant value and that validation theory can inform the design of simulation/games.
intersection of several social science and scientific academic disciplines (Avison & Fitzgerald, 1991) . A continual, although healthy, tension exists between theory and practice not only in information systems but also in the whole of business studies.
There is therefore a high potential for the application of simulation/games to the teaching of information systems. Yet, despite an apparent resurgence and proliferation of games for general business and marketing (Lane, 1995) , the literature gives few examples of simulation/games for information systems modules, especially modules with a management focus. Elgood (1997) reports one that addresses the management of a systems company but is not concerned with systems development. Fripp (1993) mentions "the complete project manager," which, although focusing on a software product development, is more concerned with project management than information systems management. Casimir (1986) describes a game where players specify their own information requirements to make decisions in a business game, but does not focus on the systems development activity itself. Garratt (1995) describes a software project management simulator that makes a useful contribution to teaching the broad aspects of resourcing and organizing a project, from a software engineering viewpoint. It uses a mathematical model of the project and adopts the classical approach of decision-making rounds.
The two simulation/games described in this article have elements in common with Garratt's simulation, but they focus more strongly on a management perspective to information systems development and they use "real time" decisions rather than batching them into rounds. Each simulation/game has innovative elements in its design, style, and contribution. The first is a board game called THE MIS GAME; this evolved into the second, a computer-mediated simulation/game called INFORMATION SYSTEMS PROJECT MANAGER (ISPM). Both are primarily targeted toward a 2nd-year undergraduate module in information systems within an undergraduate business or computing degree.
First, the article introduces the learning objectives of the simulation/games. It uses an adaptation of a validation framework to describe and compare the design, content, and playing experience of the two simulation/games. It demonstrates how the computerized simulation/game develops and improves the teaching utility of the board game by addressing its main weaknesses. It reflects on the role of strategy in both simulation/games. The article then considers the complementary roles of each version of the simulation/game and concludes with opportunities for further development and research. Formal evaluation of the validity of the simulation/games is beyond the scope of this article, but the article shows how experience and student feedback are used to assess their contribution to learning and to shape their evolution.
Learning Objectives and Overview
The learning objectives of both games described in this article are similar:
• to stimulate awareness and understanding of some of the concepts, language, and issues of information systems development;
• to provide an integrative view of some of the tasks and practical dynamics of information systems development project management; • to appreciate some of the differences between diverse approaches to information systems development; and • to appreciate some of the "softer" elements of information systems project management, such as staff morale and user buy-in, and • to generate a sense of experience of managing trade-offs made between conflicting tasks, dealing with unplanned eventualities in project management, and living with the consequences of such decisions.
The operational objective for each team is to manage the development of one or more information systems. In both simulation/games, the participating individual or group takes the functional role of information systems management in an organization. The level of detail is pitched to be not so low as to concern the player with detailed scheduling and resource allocation or so high as to divorce the player from addressing specific decisions with trade-offs between alternative courses of action. Some decisions are at the tactical/operational level, some are more strategic. The type of organization is not specified, because the learning is intended to be generic; it can be thought of as a medium-sized manufacturing company, where information is important, but arguably not strategic, to the business.
Design Framework: Content and Process
Design is at the heart of computer-mediated simulations, yet design, whether of information systems or of simulations/games, is a topic that receives only modest attention in either the information systems or the simulation/games literature. Klein (1985) contrasts the lack of advice concerning simulation design with the relative abundance of literature on the better-defined process of implementing the model operationally. Fripp (1993) states:
The simulation design process is a particularly fascinating one. The act of bringing to life ideas held on paper or in people's minds about what the simulation should contain and about how it might work is a rewarding experience, almost like creating a living thing. It is certainly a process that is best experienced first-hand. ***PROF. MARTIN-PLEASE PROVIDE PAGE NUMBER FOR QUOTE** At the heart of design is a creative, although disciplined, process, and it is difficult, indeed arguably inappropriate, to attempt to tie the process down too closely. Guidelines that circumscribe design are both possible and helpful, however, and some broad advice for simulation/game design has recently been forthcoming. Fripp (1993) offers a useful design checklist that includes purpose, reality/complexity, timescale *TIME LINE?*, feedback, decisions, participants, and roles. The primary purpose of design is to couple the learning objectives tightly with a suitable implementation. Design is an iterative, detailed matching process that involves working out what will happen in the game, what effect each event will have, and how it supports the learning objectives.
The designer must know how the game state is represented in a computer system database, manual records, game board, or other mechanism (Shirts, 1975) .
Peters, Vissers, and Heijne (1998) put forward three broad design steps of reduction, abstraction, and symbolization. They promote methodologies that are systematic, which make clear, small steps, in discussion with the client; which check validity explicitly, and which test extensively. Peters et al.'s emphasis is on validation, developing Raser's (1969) criteria of psychological reality, structural validity, process validity, and predictive validity. These criteria were also found relevant to the design of the simulation/games, which involved organizing the conceptual content and selecting or generating a game process, which together support the learning objectives. This process is illustrated in Figure 1 by adapting Peters et al.'s framework for designing and applying a game to highlight both content and process.
Ideas were iteratively mapped between conceptual content and game process to operationalize the simulation/games. Although both content and process typically correspond to relevant concepts from the real world, the representation is not expected to be comprehensive: "Some game elements may quite resemble their counterparts in reality, but other elements may undergo a metamorphosis and have a completely different appearance in the game model" (Peters et al., 1998) . Peters et al. also warn that the objectives of the game and the situation it references must be kept at the forefront of this process to avoid the designer being guided too much by the opportunities and/or the restrictions of the game. Although not disagreeing with this view, I found that new ideas for content, and even modifications to learning objectives, can be stimulated by exploring the simulation/game design "bottom-up." There is a mutual relationship between vision and operationalization. The conceptual content and game process frameworks for THE MIS GAME are discussed below in more detail.
THE MIS GAME Content Framework, a Project Management Model
The content of THE MIS GAME was designed around the project management and traditional information systems development life-cycle concepts (Alter, 1999) . The project model is a natural one for information systems developments because they are typically formulated as one-off initiatives with interdependent activities; a methodology; resources such as a budget, analysts, and programmers; and the traditional project performance indicators of cost, time, and quality. It used the development cycle as the basic project structure, with a sequence of activities such as a feasibility study, analysis, design, and so forth. It also incorporates the more recent contributions of prototyping, end user computing, rapid application development (RAD), computeraided software engineering (CASE), fourth-generation languages (4GL), and other variants (Birch & Grudnitski, 1989) . The game represents a wide set of typical practical eventualities of information systems development, such as disasters, audits, staff turnover, technical problems, support from the project sponsor, user resistance, changes to requirements, and business mergers. These realistic eventualities form an important feature that helps students to relate theory to practice.
Management, being primarily people based, is often concerned with "soft," less tangible issues. With respect to information systems development, these include relationships among the management team and with end users, and the management of change. To encourage awareness of these issues, several are represented by the events in the game, coded on positions and cards. In this way, the game's perspective differs from a purely technical software engineering viewpoint.
Process Framework
There is no single best choice of game process; the one selected or designed must be rich enough to support the variety of ideas to be included, but should be no more complex than necessary. "Designing a simulation is not simple, but the simpler ones often work better" (Petranek, 1994) . "The designer needs a definition that captures the essence, and only the essence, of the construct" (Thavikulwat, 1995) . Elgood (1997) presents a good selection of potential gaming and simulation process frameworks. THE MIS GAME process was inspired by a combination of different board games, whose features were combined and augmented to increase the variety of the game process and enrich the content representation for players. The key elements are a board with tokens and position markers representing progress; artifacts the player can "own" such as certificates of entitlement, money, and achievements to date; "events" that happen as a result of landing on particular locations or receiving particular cards; and finally, dice, which "drive" progress. Figure 2 illustrates a section of the board layout in schematic form; one circuit of the board loosely represents the passing of a year. A simple example of the implicit learning mentioned above is that the stages of the information system development life cycle are laid out explicitly on the board; the student will "experience" them rather than have to "learn" them.
Players in THE MIS GAME can be individuals or pairs. Players are given a certain budget at the start and are required to acquire and deploy resources to develop a portfolio of systems. They must identify a business requirement and acquire enough resources of cash and staff by moving their token around the perimeter track, representing resource management. Then, as soon as they have the prerequisite resources, they may move into the inner track that focuses on good practice and hazards of the systems development life cycle, representing system development. Once the information system is successfully completed, the player returns to the perimeter track and reverts to requirements identification, resource acquisition, and management. This cycle continues until the first player completes a specified portfolio of operational, tactical, and strategic information systems.
The board is supplemented with five sets of cards, representing a rich variety of controls:
• General "chance" cards, known as "random access," which represent eventualities, such as disasters, or opportunities to acquire resources.
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The MIS Game • "Hyperlink" cards, which give the players some control over their own progress by allowing them to jump a number of positions in place of a dice throw.
• "Business requirement" cards, which have to be acquired before a system can be developed, and thus go some way toward encouraging a notion of information systems that are aligned to business needs.
• "Insurance" cards, which indemnify the player against various potential hazards or offer accelerated progress by certifying ownership of resources.
• "Systems progress" cards, which are chance cards but specific in content to the events encountered in the systems development loop.
Some events were embodied into cards that could "happen" at any time, that is, when the player lands on the random access positions; others were placed on board positions to make them happen at an appropriate stage or time, for example, "system review" happens toward the end of the systems development loop. A fuller description of the rules of the game is given in Martin (1996) . Table 1 summarizes how project management concepts integrate some of the key information systems development issues and other ideas that are represented in the game, and how they are mapped onto the process framework. It also describes the second simulation/game and will be revisited later in the article. An evolutionary prototyping approach was adopted for the development of the game. At each run and for each version, feedback was sought from staff colleagues and participating students regarding the operation of the game, ideas for content and process enhancement, and comments on the overall learning experience. Adaptations to the relative costs and frequency of occurrence of different events were made by altering the content and distribution of board positions and cards. Neuhauser (1976) suggests that design and early testing/playing are key points at which learning about the referent system takes place. This may be true for the designer, but, it is hoped, not for the student; the next section starts to address student learning issues.
Critique of THE MIS GAME Learning and Feedback
Player feedback was elicited following runs of the game using Likert type scale ranking and open-ended questions. Most of the feedback is from undergraduate students taking a 2nd-year module called Information Systems, for management or computing students. This module develops concepts of information systems and management, covers business information requirements determination, then teaches the management of the systems development activity and deals with some issues arising such as ethics in information systems development, the impact on jobs and employment, and the management of the information systems function. Feedback over 3 years of playing the game shows that the strongest learning covers the following:
• Reinforcement of the systems development life-cycle concept and alternative tools and methodologies to support it, and seeing their effect.
Reinforcement of the need to identify and plan business requirements and resources before proceeding with systems development.
• Awareness of some of the unexpected real-life hazards and complexities of practical systems development projects such as additional costs and delays-the realization that practice is different from theory. "It was bloody hard to develop a system; so many things can go wrong. Even using the various theories and methodologies does not guarantee problem-free development." "I learned how unexpected environmental changes force you to change plans."
Other learning points are mentioned by student responses:
• The holistic experience of driving a project, balancing and trading off the conflicting performance objectives and dealing with typical practical events. "I gained a more complete perspective; the game brought the whole project process together."
• Decisions have to be made under uncertainty, and their consequences have to be faced. "I enjoyed watching other players' system developments fail!"
The strengths of the implementation are therefore considered to be the visual, tangible representation of the project and progress, the identification and separation of management activities, the richness and practical realism of the events and the motivation, engagement, and social team building. The two main weaknesses of the game reported by students are the following:
• The perceived complexity of the rules and the difficulty of assimilation of them in the short time available, and difficulty for the "banker" or facilitator in implementing them.
• The relatively high degree of luck involved, due to the influential role of the dice. This would be less of a problem for longer games, but, because time is typically at a premium, the luck factor can dominate the experience of players and impede the learning.
Teacher/facilitator colleagues add that
• Performance is difficult to evaluate, and the natural "winner" is essentially the fastest developer, often with low quality, which is arguably not the best example to follow. Although quality is made visible and can be weighted in the tutor's assessment, there is no easy way to express its trade-off with speed. Cost performance is felt only crudely, through the additional time taken to renew the player's budget.
• In the short space of time, the number of different eventualities experienced by each player is limited. Although players can learn from the experiences of other players, we shall see that the computer-mediated version offers scope for increasing the learning content.
THE MIS GAME was envisaged from the outset as being computer based. However, it was considered unwise to implement a computerized version immediately, without a clearer understanding of the nature, role, and contribution of the simulation. The next section therefore describes how the experiences from THE MIS GAME were fed into the design of a computer-mediated implementation, with the board game representing, in a sense, a prototype.
INFORMATION SYSTEMS PROJECT MANAGER
Two fundamentally different approaches to computerization of the game have been implemented. In both cases, the content framework remains that of project management and the information systems development life cycle. In both cases, the process framework replaces the board with the computer. However, each has a different evolutionary approach and interface design. The first approach simply emulates the current manual game and is only briefly discussed. The board is represented on the screen, and the computer generates random numbers for dice throws, moves icons, displays cards, calculates budgets, and encapsulates the rules. It is a viable game and it does address some of the weaknesses of the board game, especially by encapsulating the rules and calculations into the computer program (Chan, 1995) . However, it fails to take the opportunity to reengineer the game process, and it does not address the three other criticisms of THE MIS GAME, that is, the role of luck, performance evaluation, and variety of experience.
The second approach recognizes that the computer-mediated game need not represent progress and events in the same way as the manual game. Events are the key focus; instead of being represented on the board and on cards, these are all held in a database. Instead of events happening or not depending on the throw of the dice, they are scheduled and presented by the computer according to the players' decisions and the project task sequence. The players do not need to see all the events that might happen, only those events that do occur for them. Players see the following "forms" on the screen:
• event occurrences, described further below;
• key performance indicators, represented as gauges and percentage scores for cost, time, technical quality, and security performance as well as softer ratings for user acceptability and staff morale; these gauges are updated automatically in response to events and actions; and • project network (Figure 3 ) and Gantt chart, showing progress to date, and project activity floats.
ISPM Game Process: Events
ISPM presents an interactive unfolding of the project as a series of events through time. The player is taken through the days and weeks of the project and is shown the events of the project as they occur. Events are of two types; one is essentially reporting information, for example, that "Activity 8-Programming" has just started. The other, main type of event presents a wide range of planned or unplanned technical and management eventualities related to information systems development. Realistic events were elicited from the literature, from practicing software engineers and project managers in industry, and from experience and common sense. Events include staffing problems, changes to the requirements, technical and operational problems, and opportunities such as fires, viruses, delays, and security issues. Events may or may not occur depending on, for instance, the time, the quality of the current activity, the current level of morale, the player's response to previous events, or ad hoc initiatives taken by the player. Player decisions must be made in response to each event by selecting from a number of options, each of which has different consequences. The response will affect the cost, time, technical quality, user acceptability, morale or security "state" of the project, and, importantly, may also schedule other events. The player can browse the response options available before selecting one, but cannot, of course, browse the consequences! After processing the response, the next scheduled event is identified by the computer and displayed on the player's request. The database currently holds 195 different events, including several chains of interrelated events.
For example, event 98, illustrated in Figure 4 , presents the topical situation "You come across a programmer who has used 2-digit year date fields on one of the screens." The options in response range from "Spend 3 days performing an audit of all codes and reminding users of the seriousness of the 'Year 2000' bug" to "You know that he's a good programmer, and it's just an oversight. Point out the mistake and ask him to change the year field to 4 digits." Each response has different consequences. If the project manager chooses to investigate the problem, then a delay in the project occurs but technical quality is increased. If the project manager chooses to continue work, ignoring the problem, then task quality is decreased. Also, event 99 is scheduled whereby serious problems will be encountered during integration testing, which take more time to resolve, although this might not matter if integration testing is not on the critical path. The scheduling of event 99 could be made probabilistic, with, say, only a 30% chance of this problem occurring.
The scenario evolves interactively according to the player's decision behavior rather than the random throw of a die or draw of a card. In addition to dealing reactively with computer-generated events such as those described, the players are also able to make proactive interventions. They may, for example, acquire capital resources such as system development tools, check project progress, keep in touch with staff and users, or initiate ad hoc quality and security checks. Each of these actions will directly change a performance indicator, generate an event, or both. Furthermore, the manager can bargain with staff using overtime payments to secure additional resources to save time.
Because the events and response options are held separately on a database, they can be easily maintained without programming. For a more detailed technical description of the database implementation, see Martin, Christiaens, and Brown (1999) .
ISPM Game Process: Operation
The simulated project, with 18 major activities, it is not too complex in terms of its activity network (Figure 3 ). Players can be individuals but are normally groups of two or three participants. The players are given a budget of £1,100,000, and a target of 282 simulated days to complete the project. The overall operational objective is to manage the project to achieve optimum performance in one or more of the indicators, "steering" the project toward the objective by making appropriate decisions for each event.
The scores explicitly represent the trade-off between performance indicators, and no credit is given for being the first to finish. The computer performs all the necessary calculations and presents them in an easy-to-understand manner, which raises the level of the players' involvement to that of strategic decision making rather than merely operational assimilation and computation. There is no need for the dice, board, cards, or tokens because progress is controlled entirely by preprogrammed events, player decisions, and responses to events. Time is advanced automatically and represented explicitly, punctuated by the events. In Thavikulwat's (1996) terms, time is activity driven, it is unsynchronized between teams, and it is variable in scale because players can monitor progress at any time.
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ISPM Learning and Feedback
As in THE MIS GAME, feedback was again elicited from undergraduate students using Likert type scale ranking and open-ended questions. The most frequently cited learning points are the following:
• the need to trade off between the different performance measurements;
• the importance of softer, people factors (e.g., morale);
• that early investment in resources pays off later;
• the need to address problems at their earliest signs;
• that many unexpected difficulties need dealing with; and • the need to think ahead and "anticipate the unexpected."
The most pertinent criticisms are that
• the options and supporting information are constrained and consequently sometimes lose realism, and • some of the decisions were difficult to address due to the generic nature of the project, for example, with respect to the size and nature of the project team.
The learning points are broadly in line with the stated objectives and similar to those from THE MIS GAME, except that the simulation does not currently effectively satisfy the aim of communicating diverse approaches to information systems development. The main criticisms of the board game appear to have been eliminated, and those remaining can be addressed at least in part by incremental refinement of the scenario, events, and options presented.
Discussion Categorization as Simulation or Game
The literature debates the use of the words simulation and game; the works described here contain flavors of both, illustrating the differences and explaining the differences in terminology used in this article. Games generally have rules and an expectation of competitive behavior toward winning (Jones, 1998a) and often include a large degree of chance (Jones, 1998b) . They may sound appealing to students, although perhaps at the expense of learning (Jones, 1989; Lane, 1995) . Simulation typically emphasizes a more academic and thoughtful exercise (Jones, 1989) , often involves a model of a process, and typically supports learning specific content or about decision making. Shubik (1983) considers gaming to be primarily people centered and simulations to be primarily computer oriented. Lane (1995) agrees, describing games as interactive whereas simulations are described as models that can be "left to run." Klein (1985) neatly describes a simulation as "a game without players"! There is a sense of competitiveness and decision making in both the artifacts described here, and both are highly interactive. Both also include an element of simulation in that they attempt to emulate some aspects of the real world of information systems. The computerized version behaves more like a simulation, indeed part of its engine derives from a visual interactive simulation package. However, it will not produce useful results by itself-it depends on interaction between the player and computer. Both fit into Gernert, Conlan, and Pope's (1983) category of "management simulation games." The term game fits THE MIS GAME and simulation/game fits ISPM most closely.
The Role of Strategy
Player behavior, strategies, and tactics emerge from the basic rules and structure of the game and cannot be entirely predicted in advance; "in gaming/simulation one finds things one was not looking for" (Shubik, 1983) . Effective tactics for winning THE MIS GAME include gaining as much control as possible, for example, by acquiring hyperlink cards; not aiming for quality systems; and buying packages, wherever possible, because they increase development speed. Feedback from THE MIS GAME included a suggestion to introduce specific strategies to different players, and in later runs of THE MIS GAME therefore players have been given explicit strategies and/or objectives at the start of the game. These include speed, quality, and low-risk objectives. A variety of strategies are also given to players at the start of ISPM, encouraging a focus on selected individual performance indicators, namely, cost minimization, time minimization, technical quality maximization, user acceptance likelihood maximization, morale maximization, security maximization, or a balance between these indicators.
Experience indicates that a number of benefits arise from adopting this approach:
• Strategies introduce direction for the players; a new simulation or game can initially appear daunting in terms of the complexity of options available, and a given strategy helps to focus and direct attention while experience is gained.
• The strategic objective serves as an explicit achievement target, which acts as a motivator and an evaluation criterion for players; in particular, it can encourage objectives other than speed.
• A diverse set of strategies encourages different player groups to generate and experience different paths through the simulation, which, in turn, adds to the richness of evaluation and debriefing.
• Different strategies serve to demonstrate how more than one view of the systems development process might exist within an organization. Table 1 shows how the process of ISPM fits even better with the project management framework than the board game does. The contents of events represent soft issues in the same way as THE MIS GAME, but more richness is achieved through using a greater number and greater level of detail of textual scenarios. This is made possible by the capacity of the database together with progressive disclosure of relevant events and options to the player.
Comparison Between the Board Game and the Computerized Version
Specific enhancements made through the computerized version include the following.
The rules are less complex because the computer handles the detail, so they are easier to assimilate. The computer can support complex calculations as well as enforce the rules, releasing both players and tutors to concentrate on the key learning experiences.
Interaction is contained between the individual player team and the computer.
Because it is less physical and less complex, players can deal with many more events in a given playing time compared with the board game, thus enriching their experience and potential learning.
The activity network supported is more complex, realistic, and interesting than a simple linear sequence-although it still conforms broadly to the life-cycle stages.
It is clearer that time performance is not the main success criterion; cost, time, technical quality, user acceptance, morale, and security are all represented explicitly. Different performance objectives can easily be supported and compared by using the performance indicators.
The role of luck is significantly diminished because progress is largely dependent on decisions taken by the player; however, the computerized game retains some controlled stochastic events.
A general strengthening of the natural project management framework and concepts is enabled. A Gantt chart, activity floats, and a PERT network enable sensible management decisions depending on the closeness of the activity to the critical path.
The computer allows easy recording of individual player event sequences in a log. The simulation can be saved and restarted at the current position very easily, so it can fit in with teaching schedule constraints. The log acts as a security backup, but, more important, it allows "replays" for feedback to the players, to stimulate reflection and to inform the debriefing. Such a log of progress can also be used for research, for example, to help identify how participant behavior is affected by strategies and game parameters (Cooper & Klein, 1980) .
The computer can tailor the path followed by the individual player; events appropriate to the circumstances of individual player and to the stage of the game can be generated. For example, a package review need only be invoked if the package option was exercised by the individual; in the manual game, any player might land on the "package review" position, irrespective of whether that player had used a package. A simulated meeting with the CEO early in the game is "remembered" and generates goodwill that influences the outcome of a later event. Players failing to take a particular opportunity, for example, to make disaster recovery arrangements, can be forced to experience the consequences! Such control could be extended to direct and test individual learning, for example, by generating a situation similar to one in which the student previously made a poor decision. The scope of issues covered by the simulation, the subtlety of their presentation, and the level of difficulty could vary by individual player. This "customized learning" or "intelligent tutoring" is a long recognized principle from the simulation and learning literature (Gold, 1998; Schild, 1968 ) and a possible area for further development.
The computerized version can arrange for all players to receive certain events to manage with the same probability. In a board game it depends on who, if anyone, picks the card or lands on the position. This could be particularly important for consistency in research experiments.
Thus, the computerized version has strengthened many of the positive elements of the board game and has substantially addressed most of its weaknesses. There are, however, still some potential weaknesses in a computer-mediated implementation. First, the technology can become too dominant; it can alienate participants who do not "relate" to computers (Elgood, 1997) . Second, participants in the computer-mediated simulation/game are typically groups of three people representing each player. They interact intensively among themselves to agree on detailed decisions, and this is probably the source of most of the learning. However, no broader interaction occurs; learning between player groups is limited to the debriefing session. The board game, in contrast, provides "a single public focus of the state of play, so that players can discuss it in the knowledge that they are all using common data." This can "create more interest than would exist if each player was sitting huddled over his or her own computer terminal" (Elgood, 1997) . Up to 10 people can join in one board game; player pairs will discuss detailed decisions but may also interact with other pairs to make transactions and reflect on each others' experiences. The board game has been used specifically for team-building purposes within an industrial information systems department; this social element can also be useful within a teaching context, for example, to develop groups that will need to work together later. In either case, "the magic ingredient is that simulations provoke talk" (Jones, 1998c) . A third advantage of the board game arises from the observation that ISPM players manage only one project because a sufficient variety of events can now be experienced during this time. The idea of developing a portfolio of systems, and seeing the life cycle repeated with variations for different systems, is sacrificed.
Overall, the strengths of the computerized implementation overwhelm its weaknesses, and it is believed that ISPM contributes significantly to the teaching objectives by reducing the barriers identified in the board game. In summary, the computerized version increases the potential for control, and this control has been used to increase the quality of the learning experience.
Further Work
So far the game has been primarily used for teaching (Peters et al., 1998) , but current work is exploring its use as a research instrument. The performance of players given different game strategies, with different real-world experience or with different group structures, can be compared. Perturbations can be made to the game environment to investigate their effect on performance. For instance, team formations could be changed midproject, objectives could be made more or less clear, more or less feedback can be given-all of these might be expected to have an effect on performance. In all these cases, the findings in the game environment can be compared with those found in similar circumstances in the real world. These findings might shed further light on the relatively poor performance too often experienced in information systems development projects (Flowers, 1996; Johnson, 1995; Sauer, 1993) . Further insights into simulation/game design may be generated by considering Raser's (1969) concepts of psychological and predictive validity. Further validation of the computermediated simulation must now be undertaken by exposing it more widely to information systems personnel in business organizations, and for further development of the simulation/game.
Conclusions
THE MIS GAME and INFORMATION SYSTEMS PROJECT MANAGER both offer innovative contributions to the teaching and learning of information systems development concepts from a management viewpoint and address the lack of such simulation/games, referred to in the introduction. They bring the subject to life and engage the student by their interactive, dynamic, graphical representation of the concepts. They communicate some of the concepts, language, and structure of information systems development in context, almost implicitly. They offer the student a holistic experience of information systems project management that is otherwise unattainable away from the real world. They provide feedback via the consequences of decisions, which in real life is often neither explicit nor timely enough to benefit the individual or the organization. They focus on soft as well as technical issues and highlight the project management aspect of information systems development. The computer-mediated version uses a different process framework to deliver a number of improvements to the prototype board game. The computerized version appears to be a better teaching tool, but the board game offers a more socially interactive event. The adoption of strategies makes a helpful contribution to the running and learning from these simulation/games. The article has shown insights from validation theory into the design of these simulation/games, highlighting content and process in particular. The simulation/games open up possibilities for use as research tools for investigating factors that influence the behavior and performance of information systems project managers.
